Mechanism of antineuroblastoma activity of deferoxamine in vitro.
Deferoxamine previously has been shown to have potent activity in vitro against human neuroblastoma cells, activity that results from its ability to chelate iron. To further understand the mechanism of deferoxamine-induced cytotoxicity, we looked at its effects on cell cycling and on DNA, RNA, and protein synthesis by CHP 126, a cell line that is derived from tumor tissue of a patient with a neuroblastoma and that is known to be drug sensitive. After 24 hours of exposure to 60 mumol/L deferoxamine, there was a 35% increase in the percent of cells in the nonproliferating and prereplicative phases of the cell cycle and a corresponding decrease in the percent of cells in the DNA synthesis, postreplicative, and mitotic phases of the cell cycle, results that are consistent with a block of cell cycle progression at the early DNA synthesis phase. The inhibitory effects of deferoxamine on DNA synthesis were confirmed by demonstration of a 60% decrease in thymidine incorporation into DNA in short-term cultures of CHP 126. Effects on RNA and protein synthesis were minimal. Equivalent effects on growth were seen by using several chelators that interact with different iron pools, suggesting that both intracellular and extracellular iron are required for growth of neuroblastoma cells.